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A METHOD FOR PRODUCING AN ABSORBENT STRUCTURE WHICH INCLUDES A 
I«AYER OF SUPERABSORBENT MATERIAL 



Background 

The present: invention relates to a method for producing an 
absorbent structure for use in an absorbent article, such as a 
sanitary napkin, incontinence guard, diaper and like articles. 

5 Many different types of absorbent articles of this kind are 
known to the art. The absorbent body of such articles is pro- 
duced conventionally by dry-def ibering cellulose pulp contained, 
for instance, in reels, bales or sheets, and converting the 
cellulose pulp in a fluff state to a pulp mat, sometimes while 
10 mixing so-called superabsorbents in the pulp mat, these superab- 
sorbents being polymers which are capable of absorbing many 
times their own weight in liquid or body fluid. 

£P 0,122,042 describes a method of manufacturing an absorbent 
15 structure which includes superabsorbent material. The cellulose 
pulp is first defibered to form cellulose fibres, so-called 
fluff pulp, whereafter a mixture of these fibres and water- 
insoluble hydrogel particles are air-laid to form a web from 
which the absorbent structure is formed and subsequently com- 
2 0 pressed to a density of 0.15-1.0 g/cm*^. 



The pulp body is compressed with the intention of reducing its 
bulk and also with the intention of enhancing its liquid wicking 
properties. With the majority of sanitary products a thin ar- 
25 tide is desired so that the article can be worn as discretely 
as possible. . 

Superabsorbent material is normally used in the form of granules 
or small particles. It may be found difficult to bind these 
30 small particles satisfactorily in the absorbent structure, which 
is one problem associated with the use of superabsorbent materi- 
al. The method described, for instance, in EP 0,122,042 involves 
the risk of superabsorbent material being spread in and around 
the manufacturing plant, and also involves the risk of particles 
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of superabsorbent: material escaping from the finished pulp core 
when packaging, transporting or using the core. When manufac- 
turing products which include superabsorbent material, the 
aforesaid problems become greater with thinner products. 

5 

Superabsorbent particles often have sharp edges and are therefo- 
re at times able to perforate the liquid-impermeable sheets of 
absorbent articles, unless preventative measures are taken. It 
is also important to obtain intimate contact between fibres and 
10 superabsorbent material, in order to achieve effective trans- 
ference of liquid between the two materials. 

Furthermore, the absorbent body may include other ingredients 
that are intended, for instance, to improve its ability to take- 
15 up or disperse liquid, or to increase its coherency and its 
ability to resist deformation while in use. 



A very large part of the production plant used by the manufac- 
turers of the aforesaid sanitary articles is comprised of defib- 
20 rating equipment, pneumatic conveyor systems and mat-forming 

equipment. This production plant is often followed by equipment 
for compressing the finished pulp mat or the finished sanitary 
product • 

25 It is known from US-A 3,017,304 that a surface sheet containing 
paper bonds and having a higher density and greater strength 
than the original cellulose pulp mat can be obtained, by spray- 
ing water onto a cellulose pulp mat and then compressing the 
mat. Such a layer is sometimes called a "Burgeni layer". It is 

30 also known from US-A 4,186,165 to compress a cellulose pulp mat 
that contains superabsorbent material with the aid of heated 
rolls and without adding water, and therewith obtain in the 
cellulose pulp mat an inner layer which has a higher density and 
greater strength than in the original pulp mat. The particles of 

35 superabsorbent material are bound to the structure in this 

layer, and the layer can also be obtained at a desired level in 
the structure by varying the temperature difference between the 
rolls. However, when practicing this method, the particles of 
superabsorbent material that are present in remaining parts of 
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^he pulp ma^ remain only loosely bound in the st:ruct:ure. Neither 
is it: possible with this method to obtain a structure in which 
only one layer contains superabsorbent material and where this 
layer is surrounded by one or more layers which are free from 
5 such material, which is desired in some product applications. 

Summary of the Invention 

An object of the present invention is to provide a thin absor- 
10 bent structure which includes a layer which contains bound 

superabsorbent material and which can be included in an absor- 
bent article of the kind defined in the introduction. The absor- 
bent structure shall exhibit very good absorption properties and 
it shall be possible to produce the structure without spreading 
15 superabsorbent material around the manufacturing plant during 
the production process, or without the superabsorbent material 
escaping from the finished absorbent article when packaging, 
transporting or using the article. 

20 This object is achieved by means of the present invention, in 

that the absorbent structure is produced by placing a layer that 
contains essentially superabsorbent material between two layers 
of defibered and moistened cellulose pulp or tissue, and then 
calendaring the composite structure between one or more heated 

25 pairs of rolls, wherein the moisture in the immediate proximity 
of the heated rolls is vapourized by the heat emitted therefrom 
and then condensed in the colder layer of superabsorbent materi- 
al located further down in the material, and wherein said layer 
is self -binding and able to form a stable layer; and in that 

30 said layer is bound to the surrounding cellulose pulp layers or 
tissue layers. 

Brief Description of the Drawing 

35 Figure 1 illustrates schematically equipment for manufacturing 
an absorbent structure in accordance with the inventive method; 
and 
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Figure 2 illustrates schematically an exemplifying embodiment of 
an absorbent article produced in accordance with the invention. 

Description of the Invention 

The object of the present invention is to provide an absorbent 
structure which includes superabsorbent material and which can 
be included in an absorbent article, such as a sanitary napkin, 
panty guard, incontinence guard, diaper and like articles. The 
liquids concerned are primarily urine and blood. The absorbent 
structure shall exhibit very good absorption properties, both 
with regard to its ability to quickly take-up liquid and its 
ability to disperse the liquid throughout the material. Certain 
layers of the absorbent structure will preferably contain no 
superabsorbent material, and it shall be possible to produce a 
very thin structure. It shall also be possible to produce the 
structure without spreading superabsorbent material in and 
around the manufacturing machine during the manufacturing pro- 
cess and without articles of superabsorbent material escaping 
from the finished pulp core or from the absorbent article when 
packaging, transporting or using the article - 

This object has been achieved in accordance with the invention 
by producing the absorbent structure in accordance with a method 
in which a layer that contains essentially superabsorbent mate- 
rial is placed between two layers of def ibered and moistened 
cellulose pulp or moistened tissue, and then calendaring the 
composite structure by compressing the structure between one or 
more heated pairs of rolls. The moisture in the immediate pro- 
ximity of the heated rolls is vapourized by the heat emitted 
therefrom and is then condensed in the colder layer of superab- 
sorbent material located deeper in the material. This layer is 
herewith bound in its self and formed into a stable layer, and 
the layer is bound to the surrounding cellulose pulp layers or 
tissue layers. The cellulose pulp or the tissue used may be 
moist from the outset or may be moistened at an early stage of 
the manufacturing process, although the outer surfaces of the 
cellulose pulp or the tissue may advantageously be sprayed with 
moisture immediately prior to calendaring the pulp, which sin- 
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plifies the manufacturing process while still enabling noisture 
to be transported in- to the layer of superabsorbent material in 
the compression and heating stage. When an upper or lower layer 
is constituted of cellulose pulp, the moisture content of this 
5 layer shall be 10-40 %, preferably 15-30 % and more preferably 
20-25 %, calculated on the dry weight of the cellulose pulp- 
When an upper or lower layer is constituted of tissue, the 
moisture content of this layer shall be 20-70%, preferably 40- 
60% and more preferably 45-55%, calculated on the dry weight of 
10 the tissue layer. 

The properties of the different layers in the structure can be 
controlled to suit different product applications, by using as 
the starting materials for the absorbent structure, two separate 

15 fluff pulp layers or tissue layers between which the layer of 

superabsorbent material is placed. One or both of the fluff pulp 
layers may, for instance, be free from superabsorbent material. 
The various fluff pulp layers may be comprised of different 
cellulose pulps or may be the same type of cellulose pulp, for 

20 instance fibres of chemithermomechanically produced pulp (CTMP) 
or a corresponding product produced from sulphite or sulphate 
pulp, so-called chemical cellulose pulp. Cellulose fibres that 
have been stiffened chemically or in some other way may also be 
used in one or in both layers. When fibres of chemithermomecha- 

25 nically produced pulp are used, these fibres may be flash-dried 
fibres for instance. 

Description of Exemplifying Embodiments 

30 Figure 1 schematically illustrates equipment for manufacturing 
an absorbent structure in accordance with the invention. There 
is formed on a wire 9 a web 10 that has a surface weight of 100- 
1,000 gm/m^ and a density of 0.05-0.2 g/cm^. The web comprises an 
upper layer in the form of an upper pulp web 1 having a surface 

35 weight of 100-1,000 g/m^ and a density of 0.05-0.2 g/ca?, and a 
lower pulp web 2 having a surface weight of 50-1,000 g/vr and a 
density of 0.05-0.2 g/cm^, and a layer of essentially superabsor- 
bent material 3 lying between said upper and lower layers and 
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having a surface weight of 50-500 q/jp- and a density of 0.4- 
0.7 q/axs?. Water is sprayed onto the web 10 with the aid of spray 
nozzles 4 and 5^ to obtain a moisture content of 15-40 percent, 
calculated on the total weight of the web in a dry state. The 
5 web 10 is compressed to a density of 0.1-O.S qf-cts? with the aid 
of the heated rolls 6 and 7, causing the superabsorbent layer 3 
to bind to the two layers 1 and 2. The rolls 6 and 7 have a line 
pressure of 100-200 kg/cxn and a temperature of 120-250*C. The 
compressed pulp mat 8 has a thickness of 1-4 mm. 

10 

Figure 2 illustrates a diaper manufactured by the method accor- 
ding to one embodiment of the invention. The diaper typically 
comprises an absorbent body 11 enclosed between a liquid-perme- 
able top sheet 12, which is suitably comprised of a soft non- 
15 woven material, a perforated plastic film or the like, and which 
lies proximal to the wearer in use, and a liquid-impermeable 
bottom or backing sheet 13 . The sheets 12 and 13 have parts 
which extend beyond the absorbent body 11 and are joined toget- 
her at these parts. The bottom sheet 13 is comprised of a sui- 
20 table plastic material, for instance polyethylene. It will be 
understood that the top and the bottom sheets may be comprised 
of other known materials, within the scope of the invention. The 
absorbent body 11 may be manufactured totally of the inventive 
material, or with a combination of inventive material and other 
25 material. 

If the absorbent structure is manufactured totally from an 
inventive material, it may have the following construction 
comprising the various layers of different properties obtained 
30 in accordance with the invention. The absorbent structure will 
then have an upper liquid or fluid entry layer 14, an intermedi- 
ate layer 15 and a bottom layer 16. 

The purpose of the entry layer 14 is to take-up and disperse a 
35 given quantity of liquid quickly. The liquid shall be held 

loosely in the fibre structure and drained rapidly therefrom. 
The entry layer 14 is preferably comprised of an upper layer of 
inventive material and is composed of relatively stiff or rigid 



SDOCID: <WO_9530398A1J_> 



wo 95/30396 



7 



PCT/SE95/00383 



fibres which provide a relatively open fibre structure, even 
after compression and wetting^ For instance, the entry layer 14 
may be comprised of chemically stiffened cellulose fibres and 
will preferably contain less than 10 percent superabsorbent 
5 material > calculated on the weight of the structure in a dry 
state. 

The purpose of the intermediate layer 15 is to bind absorbed 
liquid in the interior of the absorbent structure, so as to 
10 prevent liquid returning and wetting the wearer's skin* The 

interxuediate layer 15 contains a high percentage of superabsor- 
bent material, a suitable percentage in this respect being 60-90 
percent by weight calculated on the weight of the stru cture in a 
dry state. 

15 

The purpose of the bottom layer 16 is to disperse the liquid 
that penetrates through the intermediate layer 15 to parts of 
the absorbent body 1 that have not yet been utilized* Another 
purpose of the bottom layer 16 is to protect the liquid- imperme- 

20 able bottom sheet 13 against perforation by particles of super- 
absorbent material. The bottom layer 16 is preferably comprised 
of the bottom layer of a material that has been constructed in 
accordance with the invention, and may be comprised of chemical 
fluff pulp and contain 5-20 percent superabsorbent material 

25 calculated on the weight of the structure in a dry state. 

The various layers may have different shapes and sizes. The 
absorbent structure is normally combined with some type of 
elastication, among other things in the crotch region, so as to 
30 improve the fit and the function of the product. 

It will be understood that the invention is not restricted to 
the illustrated exemplifying embodiment thereof and that other 
embodiments are conceivable within the scope of the following 
35 Claims. 
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CLAIMS 

1. A inet:hod for producing an absorbent structure in an absor- 
bent article such as a diaper, sanitary napkin, panty guard, 
5 incontinence guard and like article, characterized in that the 
absorbent structure is produced by laying an intermediate layer 
(10) containing essentially superabsorbent material between an 
upper absorbing layer (1) and a bottom absorbing layer (2) of 
defibered cellulose pulp moisturized to at least 10 %, or tissue 
10 moisturized to at least 20 %, calculated on the weight of the 
cellulose pulp or the tissue in a dry state, and thereafter 
compressing the composite structure (8) between one or more 

heated pairs of rolls (6,7), wherewith the moisture in the 

immediate proximity of the heated rolls (6,7) is vapourized by 
15 the heat and condensed in the colder intermediate layer (10) of 
superabsorbent material located further down in the material, 
and wherein this intermediate layer (10) is bound in itself to 
form a stable layer and also binds to the surrounding cellulose 
pulp layers (1,2) or tissue layers (1,2). 

20 

2. A method for producing an absorbent structure according to 
Claim 1, characterized in that at least one upper or one bottom 
layer (1,2) is constituted of defibered cellulose pulp, and by 
moisturizing this defibered cellulose pulp to a moisture content 

15 of 10-40 %, preferably 15-30 % and more preferably 20-25 %, 

calculated on the weight of the cellulose pulp or the tissue in 
a dry state. 

3. A method for producing an absorbent structure according to 
0 Claim 1, characterized in that at least one upper or one bottom 

layer (1,2) is constituted of tissue, and by moisturizing this 
tissue to a moisture content of 20-70 %, preferably 40-60 % and 
more preferably 45-55 %, calculated on the weight of the cellu- 
lose pulp or the tissue in a dry state. 

5 

4. A method for producing an absorbent structure according to 
any one of Claims 1-3, characterized in that the intermediate 
layer (10) that contains superabsorbent material originally 
contains at least 60 percent by weight, preferably at least 80 
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percent by weight and more preferably at least 90 percent by 
weight superabsorbent material, calculated on the weight of the 
cellulose pulp or the tissue in a dry state. 

5. An absorbent structure (11), characterized in that the 
structure has been produced in accordance with the method accor- 
ding to any one of Claims 1-4* 

6. An absorbent structure (11) according to Claim 5, charac- 
terized in that the density of the intermediate layer (15) that 

contains superabsorbent material is 0.2-1.0 g/crn^, preferably 
'J 

0.3-0.7 g/cm"'. 

7. An absorbent structure (11) according to Claim 5, charac- 
terized in that the uppermost absorbing layer (14) has a density 
of 0.05-0.4 g/cm^, preferably 0.1-0.3 g/cm^ and more preferably 
0.15-0.25 g/cm^. 

8. An absorbent structure (li) according to Claim 5, charac- 
terized in that the bottom absorbing layer (16) has a density 
between 0.1-0.5 g/cm^, preferably 0.15-0.4 g/cm^ and more prefe- 
rably 0.2-0.3 g/cts?. 

9. An absorbent structure (11) according to any one of Claims 
5-8, characterized in that the surface weight is 50-1,500 g/m^, 
preferably 100-1,000 g/m^ and more preferably 200-600 g/m-^. 

10. An absorbent structure (11) according to any one of Claims 
5-9, characterized in that the cellulose fibres in the upper 
absorbing layer (14) and/or the bottom absorbing layer are com- 
prised essentially of fibres of chemithermomechanically produced 
pulp. 

11. An absorbent structure (11) according to Claim 10, charac- 
terized in that the chemithermomechanical pulp fibres have a 
curl value of 0.20-0.40. 
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12. An absorbent structure (11) according to Claim 10 or 11, 
characterised in that the cellulose fibres are comprised essen- 
tially of flash-dried cellulose fibres. 

5 13. An absorbent structure (11) according to any one of Claims 
5-9, characterized in that the cellulose fibres in the upper 
absorbing layer (14) and/or the bottom absorbing layer (16) are 
comprised essentially of fibres of chemically produced pulp. 

10 14. An absorbent structure (11) according to any one of the 

preceding Claiius, cbaraeterised in that at least some of the 
fibres are stiffened cellulose fibres. 

15. An absorbent structure (11) according to any one of the 

15 preceding Claims, characterized in that the percentage of supe- 
rabsorbent material in the intermediate layer (15) is at least 
60 percent by weight, preferably at least 80 percent by weight 
and more preferably at least 90 percent by weight, calculated on 
the total weight of the structure in a dry state. 

20 

16. An absorbent structure (11) according to any one of the 
preceding Claims, characterized in that the percentage of supe- 
rabsorbent material in the upper absorbing layer (14) is lower 
than 10 percent by weight, calculated on the total weight of the 

25 structure in a dry state. 

17. An absorbent structure (11) according to any one of the 
preceding Claims, characterized in that the percentage of supe- 

^ rabsorbent material in the bottom absorbing layer (16) is at 
30 most 20 percent by weight, preferably at most 10 percent by 

weight, calculated on the total weight of the structure in a dry 
state . 

18. An absorbent structure (11) according to any one of the 
35 preceding Claims, characterized in that the finished structure 

has a moisture content of 3-20 percent by weight, preferably 4- 
18 percent by weight and more preferably 8-12 percent by weight, 
calculated on the total weight of the structure. 
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19. An absorbent article^ such as a diaper, sanitary napkin, 
panty guard, incontinence guard and like article comprising a 
liquid-permeable top sheet (12) , a generally liquid- impermeable 
bottom sheet or backing sheet (13) and an absorbent body placed 
therebetween, characterized in that the absorbent body includes 
an absorbent structure (11) according to anyone of Claims 1-18. 
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